Effect of reperfusion on the cardiac acetylcholine and norepinephrine contents in rat hearts.
The effects of ischemia, reperfusion and hypoxia on the cardiac acetylcholine, choline, norepinephrine and cyclic AMP contents were investigated in isolated, spontaneously beating rat hearts perfused under constant pressure (100 cm H2O) with Krebs-Henseleit solution gassed with 95% O2-5% CO2. Acetylcholine, choline and norepinephrine were determined by high performance liquid chromatography with electrochemical detection. Cyclic AMP was determined by radioimmunoassay. One min reperfusion following 15 min ischemia (termination of perfusion) caused a significant decrease in both cardiac acetylcholine (P less than 0.05) and norepinephrine (P less than 0.01) contents, but had no significant effect on the cardiac norepinephrine/acetylcholine content ratio, or choline or cyclic AMP content. By contrast, 16 min ischemia did not significantly affect the cardiac acetylcholine, norepinephrine, choline or cyclic AMP content. Also, 16 min hypoxia (perfusion with Krebs Henseleit solution gassed with 95% N2 5% CO2) decreased the cardiac norepinephrine content significantly (P less than 0.01) and norepinephrine/acetylcholine content ratio slightly but not significantly. However, hypoxia had no significant effect on the cardiac acetylcholine, choline or cyclic AMP content. Pre-treatment with 10 microns atropine sulfate prevented the decrease in the cardiac acetylcholine content caused by reperfusion but caused a significant depletion in the cardiac norepinephrine content in the control (P less than 0.01) and ischemia (P less than 0.05) groups and a significant decrease in the norepinephrine/acetylcholine content ratio in all three groups (all, P less than 0.05). Extending the reperfusion period to 5 and 10 min following 15 min ischemia also caused a significant decrease in both cardiac acetylcholine and norepinephrine contents compared with the control groups. However, no significant difference in these contents was found between 1 min reperfusion group and 5 or 10 min reperfusion group. Twenty or 25 min ischemia alone did not significantly affect these contents. These findings suggest that reperfusion disturbs both the sympathetic and parasympathetic nervous systems in the heart and that pre-treatment with atropine adversely affects the balance of the autonomic nervous system.